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VHUKa bHbIA LDOCDAMMHBLIA KII0Y: Kadenpa [br3nku KOHISHCHPOBAHHOTO COCTOSHHUS

ckuii rocynapcteenHslil yausepcurer» (PI'BOY BO «Uenl V)

04c19ed8bfh98f3b6ch77a486b9a878 BW QUGHOUYHBIX CPEACTB 10 AUCLMILIMHE «Pu3MKa yIIepoaHbIX MaTEPHATIOB)»
w0 moarotoBku 03.04.02 «dusukay GI'bOY BO «Uenl Yy

110 HAIDABIC

Bepcus noxymenra - 1 crp. 1

IlepBslif 3Kx3eMILIAP KOITIHA Ne

MoH O1IEHOYHBIX CPEACTB /sl MPOMEKYTOUHOI aTTecTaluu
10 JUCLIUIUIAHE
du3uka yriepoaHbIX MaTepuaJioB

Hamnpagnenue noarotoBku (CHEUaibHOCTD)
03.04.02 ®usuka

HanpasnenHocts (mpodusib)
du3uKa KOHAEHCHPOBAHHOIO COCTOSIHUS BellecTBa

[IpucBanBaemas kBanupuKaims
Maructp

dopma oOyueHus
Ounas

['on HaGopa 2026

Yeassounack 2026 .
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MUMHOBPHAYKH POCCHUN

@” DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «UenlYy)
duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YyIIEPOJHBIX MaTEPUAIOBY
1o HanpasieHuo noarotosku 03.04.02 «Puzukay GI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 cTp. 2 IlepBblii 3x3eMILIAD KOITHA Ne

Conep:xanmne
1. [Tacopt hoHIa OTICHOYHBIX CPEICTB
2. [lepeueHb GopMHUPYEMBIX KOMIIETEHIIUI
2.1. KomniereHuuu, 3akperi€HHbIE 33 JUCHUILTMHON
3. ConeprxaHre OLIEHOYHBIX CPEJICTB M0 JUCLUILINHE
3.1. Buapl OEHOYHBIX CPENICTB
3.2. ConeprxaHue OLIEHOYHBIX CPEACTB
4. ITopssnok IpOBENECHUS U KPUTEPUH OLICHUBAHUS IPOMEKYTOUYHON aTTECTALIUN
4.1. Ilopsanok npoBeaeHNs] NPOMEKYTOUYHOM aTTECTALIUU
4.2. Kputepuu olleHUBaHHS IPOMEKYTOUYHOW aTTECTAIMU IO BUJAM OLIEHOYHBIX
CPENCTB
4.3. Pe3ynbTaThl IPOMEKYTOUHON aTTECTALUU U YPOBHU CPOPMUPOBAHHOCTH
KOMITETEHIAN
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MUMHOBPHAYKH POCCHUN

DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «UenlYy)
duznueckuil paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHUS

U

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YyIIEPOJHBIX MaTEPUAIOBY
1o HanpasieHuo noarotosku 03.04.02 «Puzukay GI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 3 IlepBblii 3x3eMILIAD KOITHA Ne

1. MTACIIOPT ®OHJIA OHEHOYHbIX CPEICTB

Hamnpasnenue noarorosku: 03.04.02 ®uzuka
HampasnenHocts (mpoduis): Pu3nka KOHISHCHPOBAHHOTO COCTOSIHUS BEIIECTBA
Jucnurnmza: PusKka yriIepoJHbIX MaTepUAIIOB
Cemectp: 2
dopMa IPOMEKYTOYHOM aTTECTALMN: SK3aMEH
CucremMa OolleHUBaHUS: OLIEHWBAHUE PE3YJAbTATOB JJIS 3a4€Ta OCYIIECTBISETCS MO MATUOAIIILHON
CUCTEME.
2. MEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIUM U STAITBI X
O®OPMUPOBAHMUA

2.1. KomnereHuMHu, 3aKpenieHHbIe 32 TUCHUTIIHHOM

N3zyuenne pmuciuruimebl  «Du3MKa  yIIEPOAHBIX  MATEpUajoB»  HAMNPABIEHO HA
dbopMHUpOBaHUE CICAYIOMNUX KOMITCTCHITHH:
Kozt Coneprxanue HNumukatops
KOMIICTCHIIUH .
COIMACHO KOMIICTCHIINHA JIOCTHKEHUS [TepedeHp MIaHUPYEMBIX PE3YIHTATOB
BroC coriacao ®I'OC KOMIICTCHIIUH COTIaCHO 00y4YeHUS 110 TUCITUTLINHE
(OTIOII BO) (OITOIT BO) OIIOII
[IK-1 CriocobeH IIK-1.1. lemonctpupyer | 3Hath: Jlnsg noctrxkenus [1IK-1.1:
MIPOBOJUTH HAYJHO- | 3HAHHE OCHOBHBIX OCHOBHbIE IIPOOJIEMBI B 00J1aCTH
HCCIIEN0BATEIBCKYIO | TEOPETHIECKUX CHHTE3a YTIIEPOTHBIX MATEPHATIOB U

paboty B obnactu
(huzuKH

MOJI0XEHUI U METOJIOB B
o0acTH QU3HUKH

KOMIIO3UMTOB Ha UX OCHOBEC; MCTO/bI
OKCIICPUMEHTAJIBHOI'O UCCIICJOBaAHUA

KOHJICHCUPOBAaHHOT'O | KOH/IEHCHPOBAaHHOI'O CTPYKTYpPBI YITIEPOIHBIX MaTepUAJIOB —
COCTOSTHUS COCTOSIHMSI BEILIECTBA peHTreHorpaduuecKue, HEKTPOHHO-
BEI[ECTBA [IK-1.2. JleMoHCTpHpYET | MHKPOCKOIHUYECKUE, METOIBI

yMeHUS cOopa 1 aHaJIn3a
MHQOPMAIIH 1O
TEeMaTHKE TIPOBOIMMBIX
HAYYHBIX HCCIIC/IOBAaHHUN B
o0acTH GU3HUKH

CKaHUPYIOLIEN 30H/I0BO MUKPOCKOIINH;
METO/TbI MOJICTTUPOBAHUS YTIIEPOTHBIX
HAaHOCTPYKTYp U
HAaHOCTPYKTYPHUPOBAHHBIX YTIIEPOIHBIX
(ha3; TOIXOIBI K PEIICHUIO

KOHJICHCHUPOBaHHOTO TEXHOJIOTHYECKUX 3a/1a4 10 pa3paboTke
COCTOSIHUSI BEIIIECTBA TEXHOJIOTHI CHHTE3a YTIEPOTHBIX
IIK-1.3. Umeet MaTepHasoB

NPaKTHYCCKUH OIBIT
YCTaHOBJICHUS HOBBIX
(hakToB U
3aKOHOMEPHOCTEN B
obmact GU3MKU
KOHJICHCHPOBAHHOTO
COCTOSIHUSI BEIIECTBA

VYwmets: ns goctwkenus [MK-1.2:
BripabaTeiBaTh CTpaTETHIO JEHCTBUIMA
TIPH PEIIEHUH 3a71a9 UCCIICIOBAHIS
CTPYKTYPHI ¥ CBOMCTB YIJIEPOJTHBIX
MaTepHuaioB

Bnaners: Ins noctmxenus I[1K-1.3:
METOAaMH MCCIICIOBAHUS YTIICPOTHBIX
HaHOCTPYKTYp U
HaHOCTPYKTYPUPOBAHHBIX YTICPOTHBIX
MaTepHaIoB U KOMITO3UTOB
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MMWHOBPHAYKH POCCHUU

U

DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «UenlYy)

duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YyIIEPOJHBIX MaTEPUAIOBY
1o HanpasieHuo noarotosku 03.04.02 «Puzukay GI'BOY BO «Henl 'V»

Bepcus noxymenra - 1

cTp. 4 IlepBblii 3x3eMILIAD

KOITHA Ne

[IK-2

Crioco6HOCTB
CTaBHUTh HAyYHBIC
3a1aud B 0071aCTH
(hu3uKH
KOHICHCUPOBAHHOTO
COCTOSIHUS BEIIECTBA
U pelaTh uX ¢
UCTIOJIb30BaHHEM
COBPEMEHHOTO
00opyIOBaHUS U
OTEYECTBECHHOTO U
3apy0exKHOTO OIbITa

IIK-2.1. O6nanaer
3HAaHUSIMH O TIEPEAOBOM
OTEYECTBEHHOM U
3apyOCKHOM OTIBITE
IKCIUTyaTaIy |
TEXHUYECKOTO
00CITy)KMBaHUS
AJIEKTPOHHOTO
000pyIOBaHHS.
IIK-2.2. JleMmoHCTpHpYET
YMEHUE CTaBUTh HAYYHBIC
3a/1a4¥ B 00J1acTH (PU3HKH
KOHJICHCUPOBAaHHOT'O
COCTOSIHUSI BEIIECTBA U
permarp ux ¢
UCTIOJh30BaHHEM
COBPEMEHHOI'0
00opymoBaHUS U
OTEYECTBECHHOTO U
3apy0exKHOT0 OIBITa
[IK-2.3. Nmeer
MPAKTUYCCKUH OTBIT
(HaBBIKM) IPOBEICHUS
HAY4HO-
UCCIIEIOBATENbCKUX
pabort, onupasch Ha
UCTIOJIb30BaHHE
COBPEMEHHOI'0
000pyIOBaHUS U
OTEYECTBECHHOTO U
3apyOeIKHOTO OTIBITA

3uatk: s moctmxenns [1K-2.1:
METO/TbI UCCIICJIOBAHUS YTIIEPOTHBIX
MaTepHasoB, HEOOXOAUMBIC JUIS
peIIeHus HayYHO- UCCIIeI0BATEIhCKIX
3a;a4

Ywmerw: Ans goctwkenus [TK-2.2:
MIPUMEHSATE PE3yJIbTAThI HCCIICOBAHMI
YTIIEPOTHBIX MaTEPHAIIOB TSI
pa3paboTKH TEXHOJIOTHIA U
WHHOBAIIMOHHOW JIEATECITLHOCTH
Bnagers: Ins noctmkenus [1K-2.3:
HaBBIKAMU MPOBEICHUS MCCIICTOBAHUS
YTIEPOAHBIX MATEPUAIOB U
TIPUMEHEHUS UX PE3YIHTATOB IS
peIeHus HayIHO-UCCIEA0BATEIbCKIX U
HayYHO-MHHOBAIMOHHKIX 3314
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MUWHOBPHAYKH POCCHUN

U

duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

DoHA OLIEHOUHBIX CPEACTB M0 AUCHUILIHHE «DU3nKa YIIIepOIHbIX MaTepPHAIOB)

1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenra - 1

crp. 5

IlepBblii 3x3eMILIAD

KOITHA Ne

3. COOEP’ KAHUE OHEHOYHbBIX CPEACTB ITIO AMCHUTIJIMHE
3.1 Buabl OLIEeHOYHBIX CPEICTB

Kon xommerenmmm/

Hanmenosanue

HanmenoBanue

Ne Kontpomupyembie Tembl/ OIICHOYHOTO CpeCTBa OIICHOYHOTO CpECTBa
n/m [UTAHAPYCMBIC PESYJIBTATE! pasnensl JUIA TEKYIIETO Ha MPOMEKYTOYHOH
o0yueHus
KOHTPOJIA aTTCCTaIlI/II/I/ Ne 3alaHus
IK-1
3uate: Jlns moctmwxenns [1K-
1.1: ocHOBHBIE TpOOIEMBI B 3ananne Ne | k
006J1aCTH CHHTE3a YIJIEPOIHBIX Pasnen 1. «Metoanl MPAKTUYECKUM
MATEPUAJIOB M KOMIIO3HTOB Ha | MCCIICIOBAHUS 3aHSITHSM; Tect (Pa3gen 1, Ne
ux OCHOBE; METObI CprKTypH BOHpOCH HpI/I 1-3); BOHpOCBI K
IKCTIEPUMEHTAIBHOTO YIJIEPOHBIX 3allMTe 0TYeTa o | 3k3aMmeHy Ne 9-24
UCCIICIOBAHNUS CTPYKTYPBI | MAaTEPUATIOB). MPAKTUYECKOMY
YIJIEPOJHBIX MaTepuaioB — 3a/1aHAI0
peHTreHorpaduyeckue,
JJIEKTPOHHO-
MHUKPOCKOITUYECKUE, METOJIbI
CKaHUpYIOLIeH 30HJI0BOM
MUKPOCKOITHH; METO/IbI
MOJICIIUPOBAHUS  YTIIEPOTHBIX
HAHOCTPYKTYP u
HAHOCTPYKTYPHUPOBAHHBIX
1. | yrnepoansix (a3; MOAXOABI K
PEIICHUI0  TEXHOJOTHUYECKHX
3a71a4 o pa3paboTke Bamganne Ne 1,2 k
TEXHOJIOTHiA CHHTE3a
YIJCPOAHBIX MaTePUAIOB Paznen 2. Z:I?;(TT;I:;?KHM Tecr (Pasnen 2, Ne
Vmers: dnsa noctmxenus K- | «['padurarnms - OCHI’T " 4-6); BOpOCHI K
1.2: BrIpa0aTeIBath | yIJIEPOIHBIX 3am€1Te OTfeTa o | 2K3amMeny Ne 1-
CTPATeTHIO  JACHCTBHIl NP | MaTepUaOB)» 8,25-29
PEIICHUH 331249 UCCIICTOBAHMUS HPaKTHICCKOMY
CTPYKTYPBI u CBOWCTB 3aJJTaHHIO
YIIIEPOHBIX MATEPUAIIOB
Bnamers: Jlns  AoCTHKEHUS
T1K-1.3: METOIaMU
UCCIICIOBAHUSI  YIJICPOJHBIX
HAHOCTPYKTYP 17§
HAHOCTPYKTYPHUPOBAHHBIX
YIJIEPOIHBIX MaTepPHANoOB |
KOMITO3UTOB
IK-2 Pasen 3. 3anmanue Ne 2 k
3uate: Jlng pocrwxenns IIK- | ¢ o6emmocTn TpaKTHACCKUM Tect (Pazzen 3, Ne
2.1: Meronmel HcCIEeIOBaHUA 3aHATUAM; )
2. CTPYKTYp pealIbHbIX 7-9); BOIpOCHI K
YIIEPOHBIX MaTepHasoB, BOIIPOCHI IPU
HEOOKONAMBIE A pEIICHAA YIJIEPOIHBIX SALLTE OTHETA [0 sk3aMmeny Ne 25-35
HAYYHO- HccleoBaTenbckux | MATCPHATIOBY
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MUMNHOBPHAYKH POCCHUN

@” DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YIIEPOJHBIX MaTEPUAIOB)
1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenta - 1 cTp. 6 [lepBsiit ox3emmstp KOIIMA Ne
3ana4d 3a/1aHUIO0
Vwmers: Jna noctuxenus TTK- Bananne Ne 3 x
2.2: TPAMEHATE  PE3YIBTaThl | Passier 4. IPaKTHIECKIM
HMCCIICMOBAHMIT  YIIICPORHBIX | yryeponmbie 3AHATHSAM; Tect (Paznen 4, Ne
MaTepHaioB I Pa3pabOTKH .
TexHOTOrU 4 | HAHOCTPYKTYPBI 1 BOIIPOCHI TPU 10-12); BompocChsI K
HHHOBALHOHHOM HOBBIE YIJIEPOIHbIE 3amuTe oT4eTa Mo | 3k3ameny Ne 36-43
eSTENBHOCTH hazb». MPaKTUYECKOMY
Bragers: Jlns  OOCTHXKEHHS 3aJlaHUIo
TIK-2.3: HaBBIKAMU 3ananue Ne 3 k
NPOBEJICHHMA  MCCHENOBAHIA | b on & MPaKTUYECKUM
YIICPOIHBIX MaTepHANoOB | «KOMIIO3HIIMOHHELE 3aHSTHUSM; Tect (Pazgen 5, No
NPUMCHCHUS UX PE3yIbTaTOB BOIIPOCHI IIPU 13-15); Bonpocs! k
v peneHus HayqHo- | MATCPHAJILL HA OCHOBC 3aIUTe OTYeTa 1Mo | dk3aMeHy Ne 44-53
FCCIIEIOBATENBCKUX U HaydHO- | YIIIEPOAa». NPaKTHYECKOMY
HWHHOBAIIlMOHHBIX 3ada4 3a/1aHAI0
3.2 Conep:kaHue OLIEHOYHbIX CPEACTB
ba3a TecToBbIX BOIIPOCOB
No DopmynupoBKa Bompoca BapuaHTbl 0TBETOB
n/n
Paznen 1. Metoapl nccieioBaHusl CTPYKTYPbI YITIEPOJHBIX MaTepHaaoB
1 Jns1 pacyeTa MEXIUIOCKOCTHBIX PACCTOSTHUM . MHTEHCUBHOCTh MAaKCHUMYMOB
Ha NOPOUIKOBOW PEHTI€HOIPAMME 2. yribl iuppakumuu
HEOOX0IMMO OTIPEICIUT ... 3. KOJINYECTBO MAaKCHUMYMOB
4. nagexkcsl Muiiepa
2 Jnist pacuera cpeTHUX pa3MepoB olnacTeit 1. HHTerpajbHYI0 INMPUHY
KOTEPEHTHOT'O paccestHusi HE0OX0AUMO 2. momanp
OTIPENCTUTH ... TU(HPAKIMOHHOTO MAKCUMYMa | 3. BBICOTY
4. pazmep
3 VYimpenue peHTreHOBCKUX TU(pakunoHHbIX | 1. Ko 1yOneTHOCThIO H3ydeHHS
MaKCHUMYMOB HE CBS3aHO C ... 2. pa3MepaMy KpUCTAJLIUTOB
3. KOHIIEHTpaLuel TOYeUHBIX JePEKTOB
4. pazmepamu oOpasua
Paznen 2. I'paduranus yrnepoaHbIX MaTepuaioB
4 ['paduranus 3To mporece, B X01e KOTOPOTo 1. anmaza
OPOUCXOTUT (POPMUPOBAHUE CTPYKTYPHI ... 2. xapOuHa
3. rpadwura
4. xpemHus
5. @DakTOpOoM, HE BIMSIOLUIMM Ha IIPOLECC 1. 00bem
rpaduranuu, SBIsIETCS ... 2. TeMrieparypa
3. naBieHueE
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MUWHOBPHAYKH POCCHUN

O

YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YIIePOJHBIX MaTePHUAIOB)
1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenra - 1

crp. 7

IlepBblii 3x3eMILIAD

KOITHA Ne

4. ucxomHasi CTpyKTypa

6 [110x0 rpaduTHPYIOIIUMCS YTIIIEPOAHBIM 1. HEeTAHOI KOKC
MaTepuasoM SABIAECTCA ... 2. caxa
3. MEKOBBIN KOKC
4. aHTpauuT
Paznen 3. OcoOeHHOCTH CTPYKTYpP pEaIbHBIX YITIEPOAHBIX MaTEepUAIOB
7 HckyccTBeHHBIN TpadUT MOTy4YaroT B 1.300 K
pe3yabTaTe BBICOKOTEMIIEPATYPHOI 2.700 °C
00paboTKe KOKCOB MPHU TEMIIepaTypax 3.2500 °C
MOpsIZIKA ... 4. 1500 K
8 B kadecTBe HCXOIHOTOTO MPEKypcopa st 1. mOMMaKpUIOHUTPUIT
CHHTE3a YIIEPOAHBIX BOJIOKOH HE 2. TUAPATLEITION03Y
HCIIOJB3YIOT 3. nexu
4. kapOux KpeMHUsI
9 Crexnoyrnepos ... 1. mnacTU4HBIN
2. ra3oHenpoHUaeM
3. Ipo3pauHbIii
4. TEeMHO-3€JICHBIN
Paznen 4. YrnepoaHble HAHOCTPYKTYPBI U HOBBIC YIIIEPOAHEIE a3kl
10 @yruiepeHbl COCTOAT U3 ... YUCa 1. yeTHOTO
YIJIEPOJIHBIX aTOMOB 2. HEYETHOTO
3. 60mb110TO
4. MaJICHBKOTO
11 ... YITIEpO/IHbIE HAHOTPYOKH 00Ia1ar0T 1. 3ur3arobpansie
TOJIBKO METAJUIMYECKON MTPOBOAUMOCTBIO 2. XupanbHbIe
3. IJIMHHEBIE
4. Kpecs1000pa3HbIe
12 [[lnpuna 3anpeneHHON 30HbI 1 1.04
rpad)¢HOBBIX CIIOBE paBHA ... 5B 2. 1.1
3.0.0
4.5.6
Paznen 5. Komno3unmoHnHbie Marepualibl HA OCHOBE yIIIepoJia
13 VYoeponHbie BOJIOKHA B KOMITO3UTaX 1. mI0THOCTH
YBEJIUYUBAIOT ... 2. IPOYHOCTH
3. IpO3pavyHOCTh
4. CBETUMOCTB
14 B C-SiC xommno3uTax yriepoja Urpaer poib ... | 1. HAMOJHHTEJIsI
2. MaTpuIbI
3. mpumecu
4. nobaBku
15 [110THOCTB YITIEPOJHOTO a3pOTresis 1.2 r/em?
COCTABIISICT OPSIKA ... 2.3 r/em’
3.5r/eM?

4. MOJIOBHHBI ILIOTHOCTH BO3ayxa

© OOy BO «YenlY»




MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YIIePOJHBIX MaTePHUAIOB)
1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 cTp. 8 IlepBblii 3x3eMILIAD KOITHA Ne

33[{3HHH K NPAKTHYCCKHUM 3aHATUAM

[Ipaktuueckoe 3aganue Ne 1 «MozaenupoBaHue KapTHH PEHTTEHOBCKOM TU(PAKITII

Ilenb paOoTHI: HAWTHU YCIOBUS TPOBEACHUS PEHTTCHOCTPYKTYPHOTO AKCIEPHUMEHTA,
KOTOPBII OBl O3BOJIMI OBl IPOBEPUTH TEOPUIO METACTAOMIBHBIX (a3.

3amaua paboThl: OMPENENNUTh, KaKHe JOJDKHBI OBITh CpEAHHE pa3Mepbl KpPUCTAIUTOB
YIIEPOIHBIX MaTepHasioB, YTOObI TU(PAKIMOHHBIE MAaKCUMYMBbl Pa3JIMYHBIX YIIEPOAHBIX (a3
HaOJIIOIATMCh Pa3ACIIbHO.

[opsAa0K BBIMOIHEHHS PAOOTHI:

1. Hamucare mporpamMmy MOCTpOEHHUS TPOQPMICH PEHTITCHOBCKUX U(PPAKIIMOHHBIX
MaKCUMYMOB YIJICPOJAHBIX TI'padUTONONOOHBIX MaTepHaliOB, MMEIOUINX pa3JIn4HbIe
pa3Mepbl KPUCTAILIOB.

2. TlocTpouTh IpHU MOMOIIHU 3TOM ImporpamMmbl Audpaxiuonssie Makcumymsl 002, 004 u 006
VIJIEPOAHOTO Marepuaia, COCTOALIEro U3 JBYX (a3, g ciydas, Korja pa3Mepbl
kpucTamuroB (a3 usmensiores or 100 A mo 1000 A. MexXIIockocTHbIE pacCTOSHUS
(doo2) st mepBoi 1 BTOpoit daz coctasnsior 3.354 A u 3.340 A, cooTBeTcTBEHHO.

3. BBINONHHUTH aHAIW3 MOJYYCHHBIX PE3YJAbTaTOB W YCTAHOBUTH, NPU KaKuUX paszMmepax
KPUCTAJIJIOB M COOTHOIIICHUH (a3 MOKHO JTOKa3arh NByX(ha3HOCTh oOpasma. Haiitu pazmep
KPHCTAJUIUTOB, IPU KOTOPOM AudpakiimonHbie MakcuMyMbl 006 He OyyT mepeKkpbIBaThCsl.

4. Onucath pe3yabTaThl U BHIIOTHUTD UX aHAIIU3.

5. Cpenarb BBIBOJBI U HAITUCAThH OTYET.

[Tpoduns mudpakmoHHOr0 MaKCUMyMa onuchiBaeTcs popmynoii ["aycca:

2
[(2(9):—A exp _(20-26,) ,

275 237
rae 20 — ynBoeHHbIN yron nudpakuuu, f — MHTerpajibHas MHUpHUHA MaKCUMyMa, 4 — KOHCTaHTa,
NPUHUMAIOINAs JII000e 3HAUYEHHE.
VYron nudpakimu MOKHO ONIPEAeUTh U3 ypaBHeHUs Bynbda-bperra:
2d sin(@) =nAi,
rne d — MmexmiockoctHoe paccrosaue ([d] = A), 6 — yron audpakumm, n — TOPSAIOK
nU(pPaKIMOHHOTO MAKCUMYMa, A — JTHHA BOIHBI PEHTreHOBCKOro u3iyuenus ([A] = A).
WuTerpanbHas mupuHa AU(PPAKIMOHHOTO MaKCHMMyMa PAacCUMTBHIBAETCS W3 ypaBHEHUS
Censxoa-1lleppepa:
mA
B=—"",
Lcos(6,)
rae L — cpennnii pasmep kpuctaminta ([L] = A). KoabduimenT m MOKHO NPUHATH PaBHEIM
eIMHUIIC.

[paktnueckoe 3amganue Ne 2 «MoaenupoBaHue CTPYKTYpbl HAHOPA3MEPHBIX KPHCTAIIOB
rpaduTta»

[lenb paGoTHI:

Haiitu 3aBUCHMOCTB CTPYKTYpPHBIX NTapaMETPOB KPUCTAILIOB IpaduTa OT UX pa3MepoB.
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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YIIePOJHBIX MaTePHUAIOB)
1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 cTp. 9 IlepBblii 3x3eMILIAD KOITHA Ne

3amaum:
1) HanmcaTh MpOrpaMMy pacueTa MEeKCIOEBBIX PACCTOSHUM B rpadure;

2) npoaHaIU3UPOBATh 3aBUCUMOCTh MEXKIUTOCKOCTHOTO PACCTOSIHUSI M SHEPTUU BSI3U
OT pa3Mepa KpucTaia rpadura.

O6opynosanue: Pascal ABC.NET, texcroBsrif pegaktop LibreOffice Writer.

HODHI[OK BBITIOJTHCHUA DaGOTBIZ

1. Harucars mporpaMmy i1t BBIOOpa COBEPIICHHBIX (hparMeHTOB rpa)€HOBOTO CIIOS.

2. OcymiecTBUTH BIOOpP (parMEHTOB, OMPEAETUTH YUCIO aTOMOB M XapaKTEPHBIE pa3Mephl
3TUX GParMeHTOB.

3. Hanmmcats mporpaMMy Uisl HaXOXJIE€HUS MEXKCIOEBBIX PACCTOSIHUI B 3aBUCHUMOCTH OT
SHEPIHH MEXKCIOEBBIX B3aUMOCHCTBUH, onpenesieMoit o popmyne Kuraitropoackoro:

ES*()*B = _%4_ B- exp(— a- R)7

rae R — paccrosnue mexnay artomamu ([R] = uvm), [E] = kxan-monb, A = 1.49887
KKas-Moss/HM®, B = 175846000 kKkam-Moub, o = 35.8 HM™'.

4. BBbINONHUTE pacueThl MEXKCIOEBBIX PACCTOSHUN B HAHOKpUCTAIaX rpadura,
chopMuUpOBaHHBIX U3 (PparMeHTOB TPpaeHOBOTO CIIOS TP Pa3HBIX AUAMETPaX CIOECB.

5. IoctpouTh TpaduK 3aBHCHMOCTH MEXKIUIOCKOCTHOTO PACCTOSHUS M SHEPTUU CBSI3U OT
pa3MepoB KpucTaia (IuaMerpa rpadeHoBOro ciios).

6. OOCyaHTh MONYYCHHBIE PE3YNbTATHI, CICNIaTh BHIBOIBI U HATUCATH OTYET.

[pakruyeckoe 3ananue Ne 3 «MonenupoBaHHe CTPYKTYPbI YIJIEPOIHBIX HAHOTPYOOK»

[{esib paGoThl: HayuyuThCst MOCTPOCHUIO CTPYKTYPHI YIIIEPOIHBIX HAHOTPYOOK.

3ajauu:

Hamucarp mnporpaMmy, MO3BOJSIOIIYI0 CTPOUTh CTPYKTYpPBI 3HMI3arooOpasHbIX U
Kpeciioo0pa3HbIX HAHOTPYOOK.

Ob6opynosanue: Pascal ABC.NET, tekcroBsiii pegakrop LibreOffice Writer.

[Tops10K BBINOJIHEHUS PAOOTHI:

1. IToctpouts rpadeHoBsIil cioii (ZOCTAaTOYHO OONBIIOTO pa3Mepa — C KOJIMYECTBOM aTOMOB HE
menee 400 aToMOB).

2. U3 rpadeHOoBOrO Ci0s BBIpE3aTh TPU PA3IMYHBIX JEHTHI pa3Mephbl KOTOPBIX 33/1aHbl HHICKCAMHU
(n,0), (n,n) m (n,m). 3HaueHHWE TApbHl HHICKCOB HEOOXOAMMO B3STh W3 TAOMMIBI IS
COOTBETCTBYIOLIETO BApUAHTA.

3. CBepHYTb U3 MOJIYYCHHBIX JICHTOUHBIX (hparMeHToB YHT — crmth o00pBaHHBIC HAa KpasiX JICHT
CBSI3M B HaIIPaBJICHUU, IEPIICHAUKYISIPHOM OCH JIEHTHI.

4. KomneHcupoBarh OcCTaBIIMECs] OOOPBaHHBIMHM Ha KpasiX TPYOOK YIVIEPOJ-YIIEPOAHbIE CBSI3U

aToMaMHM BOZIOpOJa.

BbINOIHUTH pacueT reoMeTpU4ecKd ONTUMU3UPOBAHHON CTPYKTYPbI YIJIEPOAHBIX HAHOTPYOOK.

6. Heckonbko pa3 (He MeHee §) BBINOJIHUTh U3MEPEHUE TUAMETPOB PACCUUTAHHBIX HAHOTPYOOK
U YIJIOB XUPAJIBbHOCTH, HAWTU CPEeIHME 3HAYCHHS U OIINOKY U3MEpEeHUs (pe3yIbTaThl pacueToB
NPEACTaBUTh B BUJIE TAOIHUIIBI).

7. PaccumTarh TEOpETHYECKHE 3HAUYCHHUS TUAMETPOB M YIJIOB XHMPAJbHOCTEH HAHOTPYOOK IO
dopmymnam (1) u (2), pe3ynprarel 3aHecTd B Tadbnuiy. ConmocTaBuTh HailICHHbIC 3HAYECHUS C

e
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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YIIePOJHBIX MaTePHUAIOB)
1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 10 IlepBblii 3x3eMILIAD KOITHA Ne

MOJIYICHHBIMH B PE3YJAbTaTe M3MEPEHUN Ha MOACNSIX. BBIMOTHUTH CpaBHUTEIHHBIN aHATU3,
CIIEeNIaTh BBIBOIEL.

8. IlonroroBUTH OTUET O padoTe.

KoHTpoJibHBEIE BOIPOCHI

. Uro Takoe Qymepenst?

. Urto Takoe yriepoaHbie HAHOTPYOKHU?

. KakoBbI MeTOIBI CHHTE3a YTIIEPOIHBIX HAHOTPYOOK ?

. Uto 3a7a10T MHIEKCHI (N, M) YIIIEPOIHBIX HAHOTPYOOK?

. Uem 3urzaroo0pa3Hble HAHOTPYOKH OTIIMYAIOTCS OT KPECI000pa3HbIX U XUPATbHBIX?
. Kax naiitn quameTp HaHOTPYOKH €CJIM U3BECTHBI €€ MHACKCHI (n,m)?

. UTo Takoe yroj XupajabHOCTH, KaK €ro pacCUuTaTh U U3MEPUTH?

~N NN RN~

KOHTpOJIbeIe 3ala9M JJIA MPAKTHYECCKHUX 3aHSTHH M SK3aMeHa

1. Haiitu KpaTHOCTB ¥ JUIMHY YIIEPO-YIIIEPOAHBIX CBsI3€H I rpaMTOBOTO Cosl U3 24 aTOMOB.
2. Haiiti KpaTHOCTD U JUTMHY yIJIEPOJI-YIIICPOIHBIX CBSA3EH sl TPAUTOBOTO CIIOSI OCCKOHEYHOM
JUIMHBI ¥ upuHo# 5 atomoB (ITAH-ctpykTypa).

3. Haiitu KpaTHOCTb W JUTMHY yIIIEPOI-YIIIEPOIHBIX CBsI3el Tl rpaduTOBOTO CJ1ost U3 13 aToMOB.
4. Paccuutars KpaTHOCTh U JUIMHY YIIIEPOA-YIIIEPOAHBIX CBSI3€H 1711 MOJIEKYIIbI LIMKJIOMPOIIaHa
CsHe.

5. HaiiTi KpaTHOCTh | JUIMHY YIJIEPOA-YIJIEPOIHBIX CBsI3eH i MojeKyinbl 6en3ona CeHe.

6. Paccunrarh KpaTHOCTb U AJMHY YIJIEPOA-YIIIEPOJHBIX CBA3EH IS MOJIEKYIbI IMKJIOOYTHHA
CsHe.

7. HaliTu KpaTHOCTh U JUIMHY YIJIEPOJI-YITIEPOIHBIX CBA3€H M1l MOJeKyIbl ukiorekcena CeHio.
8. PaccunTarh KpaTHOCTb U AJIMHY YIJIEPOA-YITIEPOJHBIX CBSI3EH AJI MOJIEKYIIbI LIUKIJIOTIEHTHHA
CsHs.

9. HaiiTi KpaTHOCTb U JUIMHY YITIEPOA-YITIEPOIHBIX CBsA3EH [u1d MoieKyibl dTrineHa CoHa u
anetuiiena CoHy?

10. Paccunrars KpaTHOCTb U AJIMHY YIJIEPOA-YIIIEPOAHBIX CBSI3€H I MOJIEKYIIbI [IUKJIONPOIIaHa
CsHe.

11. Paccuntarh KpaTHOCTh U JUTUHY YIJIEPOA-YIIIEPOIHBIX CBSI3€H /Uit TpauTOBOTO cios u3 24
aTOMOB.

12. Paccuntarb KpaTHOCTb U AJIMHY YIJIEPOA-YIIIEPOAHBIX CBSI3EH I MOJIEKYIIbI [IUKJIONEHTHHA
CsHs.

13. HaiiTu KpaTHOCTb U AJIMHY YIJIEPOA-YIIICPOIHBIX CBsA3eH At Monekysbl Oen3ona CeHe.

14. Paccuntarh KpaTHOCTb | JUTMHY YIJIEPO-YIIIEPOIHBIX CBSA3EH MJ1s TpauTOBOTO CIIOS
OeckoHeuHOH uMHBI U mupuHoii 4 atoma (I TLI-cTpykTypa).

Bonpocel Kk 3k3amMeHy
1. Crpoenue aroma yriepoaa

2. BaneHTHbIE COCTOSAHMS aTOMa yIjiepo/ia
3.  VYrmepon-yriepoaHbie CBA3U
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MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)
duznueckuii paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ OLIEHOYHBIX CPEJCTB M0 AUCUUIINHE «DHU3MKa YIIePOJHBIX MaTePHUAIOB)
1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 11 IlepBblii 3x3eMILIAD KOITHA Ne

A

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

KpatHOoCTh CBsI3ei 1 MEXKATOMHBIE PACCTOSHUS

JlnarpamMMa COCTOSIHUS

Kpucrannuyeckas crpykrypa rpadura u anmasa

JledeKThl CTPYKTYPHI B YITIEPOIHBIX MaTepraiax

WNHTepkanupoBaHHbIE COCAMHEHUS

PeHTreHoCTpyKTYpHBIN aHaIU3

Onpenenenrne MeXCIOEBbIX paCCTOSHUM

Omnpenenenne pasmMepoB KPUCTAIIIIOB

Omnpenenenue nedopmarmit

WNucTpymeHTanbHOe yirpeHue UG pakiMOHHBIX MAKCHMYMOB
HckiroueHne HHCTPYMEHTAIBHOTO YITUPEHUS

HckntoueHrne HHCTPYMEHTAIBHOTO YIIUPEHHSI METOAOM FrapMOHUYECKOTO aHaIn3a
HcknroueHrne HHCTPYMEHTAIBHOTO YITUPEHHSI METOAOM PETYIIIpU3AIIUN
Paznenenne qudpakimOHHBIX TUHUNA HA KOMIIOHEHTHI

MerToab! orpenieseHus mapaMeTpoB TOHKOM CTPYKTYpPHI 10 popme TudpakinOHHBIX
JTUHUN

MeToa rapMOHMYECKOTO aHan3a

Meron 4eTBEPTOro MOMEHTA

Merton anpokcuManuu

Meron perymnspusanuu

DneKTpOHHAs: MUKPOCKONUS

MonennpoBanue CTPYKTYpHOTO YIIOPSIAOYEHUS B YIIIEPOIHBIX MaTepuaiax
UckyccTBeHHBINH rpaduT

[TomyueHnue UCKyCcCTBEHHOTO rpadura

DaKTOPHI, BIUSIONINE HA TPaPUTAIIIO

Mexanu3Mbl rpaduTanym

I'paduranus kak psa mocnea0BaTeNbHBIX (Ha30BhIX IEPEXOI0B
Kpucrannuyeckas cTpykTypa KOKCOB

YoeponHsie BOJIOKHA

[IpousBoacTBo yrmepoanoro BojsiokHa u3 [IAH-BonokHa

VYmieponHbie BOJIOKHA U3 MIEKOB

VYrnepoaHsle BOIOKHA U3 THAPATLEIUIIONIO3bI

Kpucrannuyeckas cTpykTypa yriiepoJHOTO BOJIOKHA

OynnepeHsl

CunTe3 QymiepeHos

Bo3moxubie popMmbl PyiepeHoB

CrpykTypa MHOTOCTIOWHBIX (hyrsiepeHoB

HanotpyOxu

CuHTe3 HaHOTPYOOK

CrpyKkTypa 0JHOCIOWHON HAaHOTPYOKH. Bo3MOXkHBIE AaMETPhl HAHOTPYOOK
CTpyKkTypa MHOTOCIIOMHBIX HAHOTPYOOK

Kommnosurmonnsie marepuansl. OOmIHe 3aMeqaHms

OcCHOBHBIE MOHSTHS

Pacrnipenenenne u oTHocUTeNbHOE cofiepkaHue (a3 B CTPYKType KOMIIO3UTOB
Yoiepoa-yriepoaHble KOMIIO3UThI
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Bepcus noxymenra - 1 crp. 12 IlepBblii 3x3eMILIAD KOITHA Ne

48. IlomyyeHue u CBOMCTBA YIIEPOI-YIIIEPOAHBIX KOMIIO3UTOB

49. Pa3mepHnsblit 3h(heKT MPOYHOCTH YIIIEPOAHBIX BOJIOKOH

50. SiC KOMITO3UIIMOHHBIE MaTepPUATIBI

51. Cunte3 KapOUIKPEMHHEBBIX KOMIIO3UTOB

52. BnusHue paznuyHbIX (HakTopoB Ha (a3oBbIi cOCTaB U CTPYKTYPY SiC KOMITO3UTOB
53. Mexanusmsl popmupoBanus aeekroB B SiC KOMIIO3UTax

4. NOPAJOK HNPOBEJEHUA W KPUTEPUHM OLEHHUBAHHUA
ITPOMEXYTOYHOU ATTECTAIIUU

4.1. Ilopsiaok nMpoBeaeHUsI MPOMEKYTOYHOM aTTeCTALIUMN

[TpomexyTrouHas arrectanus B popMe 3Kk3aMeHa IPOBOAUTCS B J[Ba dTala.

Ha mnepBom »3Tame CTyIeHT BBINOJHAET KOMIIBIOTEPHBIH TecT U3 15 Bompocos.
[TponomxuTenbHOCTh — 20 MUHYT.

Ha BTOpOM »JTame CTygeHT OTBEYaeT Ha BOMNPOCH HK3aMEHAIIMOHHOTO Ouiera.
OK3aMEHAI[MOHHBI OWJIET COAEPKUT JABAa TEOPETUYECKHX BONPOCA U3 CIUCKAa BOIPOCOB K
9K3aMEHY M OJIHY 3a/1a4y U3 CIHCKa 3a]a4. BpeMsi moAroToBKHM K OTBETY Ha BOIPOCH! Omieta — 60
MUHYT. BOo BpeMs NOArOTOBKM K OTBETY Ha 3K3aMEHE HENb3s MCIOJIB30BaTh CIPABOYHBIE
MaTepHuabl.

4.2. Kpurepuu ouneHUBAHUSI TNPOMEKYTOUYHON AaTTecTAMH MO BHAAM
OIIEHOYHBIX CPEACTB

CremneHb YCBOGHHS Marepuala JOJDKHA OBITh MPOAEMOHCTPHPOBAHA MPH BBITIOTHECHHUH
MPAKTHYECKUX 3aJaHWi W CJIaud OTYETOB IO NPAKTHYSCKUM 3aJaHUSM B TEYCHHE CEMECTpa.
CTyneHThl B TEUCHHE CEMECTpa JOJDKHBI YCIENTHO BBIMOJHUTH BCE MPAKTHYECKHE 3aJaHUS U
CIaTh TI0 HUM OTYETHI IO BCEM pa3jeliaM JUCHHUIUTHHBL. B cioydae eciid CTYICHT He C/Iaj Kakue-
a00 OTYETHI B TEUYCHHE CEMECTpa, TO IS JOMyCcKa Ha 3aueT WU dK3aMEH eMy Mpeajaraercs
CaMOCTOSITCIIEHO BBITIOJHUTH MPaKTHYECKHEe padOTHI IO COOTBETCTBYIOIIMM TeMaM. B kadecTme
JOTIOTHUTEIHHOTO KPUTEPHs MOBBIMIAIONIETO OIIEHKY YCBOCHHS Marepuaia sBISETCS HaIudue
BBICTYIUICHUH CTYJICHTOB HA MPAKTHYECKUX 3aHATHSAX 10 pa3jiesiaM JTUCIUIUTHHBI, IPEITOKESHHBIM
JUTSL CAMOCTOSITETHHOTO U3yUCHUSI.

Oco0eHHOCTH TPOBEJACHUN TPOIICIyphl OINICHUBAHUS PE3YJbTaTOB OOyUEHUS HWHBAIUIOB U
JUIl C OTpPaHMYEHHBIMA BO3MOXKHOCTSIMH 370pOBBsi 0003HaueHbl B paboueil mporpamMme
JTUCIUATITAHBI (MOTYJIIA).

Kpurepun onieHuBaHus 0TYETa IO MPAKTUYECKOM padoTe:

YpoBeHb OCBOCHHUS
XapaKTepuCTUKHU OTBETA OneHka MIPOBEPSIEMBIX
KOMITETEHIINH
HpaBI/IJIBHO U C IIOACHCHUAMU JAaHBI OTBETHI HA BCEC 3a4TCHO o
BBICOKHNHN
KOHTPOJIHbHBIE BOITPOCHI
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MMWHOBPHAYKH POCCHUU

U

YUPEXAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DenepanabHOE FOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

DoHA OLIEHOUHBIX CPEACTB M0 AUCHUILIHHE «DU3nKa YIIIepOIHbIX MaTepPHAIOB)

1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenta - 1 crp. 13

IlepBblii 3x3eMILIAD

KOITHA Ne

ﬂaHBI OTBETBI HAa BCC BOITPOCHI, HO UMCIOTCA
HCTOYHOCTH

HpaBI/IJ'IBHO JaHbl OTBETEI HA BCC KOHTPOJIbHBIC
BOIIPOCHI KPOME OAHOTO

YacTtuano JaHbl OTBETHI HA KOHTPOJIBHBIC BOITPOCHI,
TOYHBIC OTBCTHI MMOJTYYCHBI TOJIBKO IMOCJIC
JOMNOJHUTECIBHBIX HABOAAIIHUX BOIIPOCOB

3a4TCHO

cpeaHui

0a30BbIil

Ha 6onpmuacTBO KOHTPOJIBHBIX BOIIPOCOB UJIN BCC
IMPAaBUJIBHBIX OTBETOB HE OBLI0 JaHO, JaXXe IT0CJIC
HaBOAAIHNX JOMOJHUTCIIbHBIX BOIIPOCOB

HC 3a4TCHO

HEIOCTAaTOYHBIN

K npomexyTouHoll arrecTanuu (3K3aMEHy) HE JOIYCKAlOTCA CTYAEHTBI, KOTOpbIE HE

CAaJIM OTYETHI 11O MPAKTHYCCKUM 3aJaHUAM.

DK3aMeH MpOXOAMT B JBa dTama. Ha mepBoM 3Tame CTYACHT NMPOXOJUT TECTUPOBAHHUE.
Bropoii aTam 3akitodaeTcsi B OTBETE Ha JIBa BOIPOCA U3 CIIUCKA BOIIPOCOB K IK3aMEHY M pEIICHUE

O,Z[HOI\/'I 3aaa4M U3 CIIMCKa 3aaa4y.

4.2.1. Kpurepum olleHUBAHMSA TeCTa

B pesynbrarhl NpoXoXkJIeHUs] TECTUPOBAHUS CTYACHTOM OLICHHBAIOTCS IO MATHOAILHON
CHUCTEME — UTOTOBAsl OLICHKA BBICTABIISIETCS KaK CPEIHsS MO pe3ylbraraM CIaud TECTa U OTBETOB

Ha TEOPETHUYECKUE BOMPOCHI.

IIpaBunbHbIE
OTBETHI

10 u Oostee 8-9 7

6

5

MeHee 5

bamet 5 0aJuIoB 4 dasuta

3 damna

2 Oajuia

1 bamn

0 0amtoB

YpoBeHb
OCBOCHUS
MPOBEPSAEMBIX
KOMIICTCHITHI

BBICOKHH CpeaHui

0a30BbIid

HEOOCTAaTOYHBII

4.2.2. Kputepuu ouleHUBAHHUS TEOPETUYECKOI0 BONPOCA

[Tpu npomexxyTouHOMU arTecTalui B popMe SK3aMeHa CTYJCHTY HEOOXOIUMO OTBETUTH Ha
JIBa TEOPETHYECKUX BOIPOCA U3 COOTBETCTBYIOIINX CIIMCKOB BOMpocoB (pasaen 3.2. ConepikaHue
OLIGHOYHBIX CPeZCTB). B mpolecce oTBeTa CTYJeHTOM Ha BOIPOCHI MOXKET ObITh HabpaHo He Oonee

IATH 0aJUIOB.

Kputepuu ornieHrBaHMs TEOPETUUECKUX BOIIPOCOB

YpoBeHb
OCBOEGHUS
XapakTepuCTUKU OTBETA bamnbt
MIPOBEPSAEMBIX
KOMIIETEHITUI
CryneHT oOOHapyXusl BCECTOPOHHEE, CHUCTEeMaTHYEeCKOe U
rIyOoOKoe 3HaHWe ydeOHOro Marepuana. VcuepmbwiBarore, 5 BBICOKM I

MOCJICHOBATCIIBHO, T'PAMOTHO U JIOTUYCCKU CTpOﬁHO €ro u3jaracrt,
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«Yenabunckuii rocynapcreenuslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHA OLIEHOUHBIX CPEACTB M0 AUCHUILIHHE «DU3nKa YIIIepOIHbIX MaTepPHAIOB)

1o HanpasieHuo noarotosku 03.04.02 «Pusukay GPI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 14 IlepBblii 3x3eMILIAD

KOITHA Ne

HE 3aTPyJHAETCS C OTBETOM IPH BUIOM3MEHECHUH 3aaHus,
CBOOOHO CIIPABISETCS ¢ MOCTABICHHBIMU 3a7a4aMu. [IpaBuiibHO
00OCHOBBIBACT TPHHATHIE pPEHICHUS. MOXET CaMOCTOSTEIbHO
0000mmaTh ¥ M3NaraTb Marepual, He JOoIyckas OIIMOOK. 3agadya
peleHa MOJTHOCTHIO MMPABUIIBHO.

CryneHT TBepIO 3HAET Marepual AUCLUILIMHBI, TPAMOTHO M IIO
CYILIECTBY M3JaraeT €ro, HO MPHU STOM JAOIMYCKAIOTCS HErpyobie
OLIMOKH MPHU OTBETE HA BONPOC. 3a/1a4a pelieHa MpaBuiIbHO, HO C
HEOOJIBIINMHU HET0YETaMHU.

CTygeHT OCBOMJI TOJIBKO OCHOBHOM Marepuana, HO HE 3HAeT
OTHENBHBIX J€Taleil, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO
NpaBWIbHBIE (OPMYITUPOBKH, HAPYIIAET TOCIEAOBATEIBHOCTh
M3JI0KEHUS] TPOrPaMMHOr0 MaTepHasia. 3a/1adya YaCTUYHO PEIICHA.

cpeaHui

CTyaeHT 3HaeT JUIIb HEKOTOpbIe U3 0a30BbIX MOHATHIA, C
OOJIBLIINM 3aTPYAHEHUEM OTBEYAET Ha BOMPOCHI. 3a/1aua He
peuieHa.

0a30BEIil

ITpu oTBeTe Ha BOIPOCHI CTYAEHT JOMYCKAeT rpyOble OMINOKH.
3ajiaua He pelIeHa.

HEOCTAaTOYHEIN

CryneHT He MOXKET OTBETUTD Ha BOIIPOCHI. 3aJada HE pelleHa.

4.3. Pe3yabTrarbl NPOMEXKYTOYHOHl AaTTeCTAIMHM M YPOBHM C(POPMHPOBAHHOCTH

KOMIIeTeHIM A

Jis mpoBeneHusl MPOMEXYTOUHOM aTTecTallii W OLEHKU YpOBHEH c(hHOpMHUPOBAHHOCTH

KOMIIETCHIIMA TPOM3BOAUTCS CcpeaHero Oamina, HaOpaHHOTO

CTYIEHTOM B pe3yJjbTaTe

BBIMIOJIHEHUSI TeCTa M OTBETa Ha TEOPETHYECKUH BOmpoc U3 Owiera, B Cilydae peIIeHUs
JOTIOJTHUTEILHOM 3aa4ur 0ayuT MOXKET OBITh MOBBIIICH (HO HEe OoJiee ueM Ha enuHuIly). Ha ocHOoBe
3TUX OaJUIOB BBICTABIIACTCS OLEHKA Ui dK3aMeHa Mo nsaTHOambHON cucreme. Kpurepun

BBICTABJICHHA OLICHKU IMPUBCIACHLI B Ta6J'II/II_[C HUWXKE.

Onenka bajutbl YpoBeHb chopMUPOBAHHOCTH KOMITETCHIIUI

MMOHATHHHBIM arrmaparom

IPOrpaMMUpPOBAHUs,  YTO

Bricokuii ypoBeHb OCBOEHHUSI IPOBEPSIEMBIX KOMIIETEHIIHIA:
CTYACHT CBOOOJHO BIIQJICET OCHOBHOM TEPMHHOJIOTHEH W
HCIIOb30BaHUSA
UH(OPMAITMOHHO-KOMMYHHUKAITUOHHBIX
MTO3BOJISIET

CpencTB
TEXHOJIOTUH U
dbopmynupoBarhb

OTtau4Ho BBIBOIBI M YYacTBOBAaTh B JHMCKYCCHMHM IO Y4E€OHBIM

BOIIPOCAM TaHHOU
c(hOpMUPOBAHO yMEHHE

JVCLUIUIAHBI;
UCIIOJIb30BaTh
MH()OPMALIMOHHO-KOMMYHHUKAI[IOHHBIE
UH/IMBUYaJIbHOM, KOJUIEKTUBHOW YyueOHOM U HayyHOH
JEATCIIBHOCTH [UIsl PEIICHUS KOHKPETHBIX IPAKTHYECKHX
3a/1a4 ¥ YBEPEHHO BJIAJICTh HABBIKAMU UX PELICHUS.

IIOJTHOCTBHIO
COBPEMEHHBIE
TEXHOJIOTUA B
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Xopomio

CpenHuil ypoBeHb OCBOCHUS MMPOBEPSEMBIX KOMITETCHITUMN:
y crygeHTta (QopMupyeTcs KOMIUIEKCHOE 3HAHHE OCHOB
MCIIOJIb30BaHUS CPEICTB H(OPMaAIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTMHA U IPOrpaMMHUPOBAHUS
sl coopa, aHanm3a U 00paOOTKH JTaHHBIX, HEOOXOIUMBIX
JUIsL pELIeHHs BOIIPOCOB 00pa30BaTeIbHOTO M HAY4YHOI'O
Xapakrepa; chopMupoBaHO yMEHHE MPUMEHSTh
MOJyYEHHOE  TEOPETHUYECKOe 3HAHUE IS PEUICHHS
KOHKPETHBIX MPAaKTUYECKUX 3a/1a4 U BJIAJETh HaBBIKAMHU UX
pelieHus.

YioBi1eTBOPUTENILHO

ba3oBbIli ypOBEHb OCBOEHUSI IPOBEPSIEMBIX KOMIIETEHIIH:
npeanonaraeT GopMHPOBAHUE KOMIIETCHIIMN Ha HAYAILHOM
YpOBHE: CTYACHT 3HAaeT TOJbKO OCHOBHBIE MOJIOKEHUS
JUCHUITITNHBI U HCOOCTATOYHO BJIaACCT cpeacreamMu
MH(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ T€XHOJIOTUH  JIJIst
peuieHust NpakTUYeCKUX 3a1ad.

HeynoBieTBopuTEIBHO

Henocrarounslif  ypOBE€Hb  OCBOEHHS  IPOBEPSEMBIX
KOMITETCHIUI

CTYIEHT HE 3HaeT OCHOBHBIX TOJOKEHHUH BOINpoca, HE
OpPUEHTHUPYETCS B OCHOBHBIX MOHSTHSX, U3JIaraeT MaTepua
C TPYIOM, ¢ TpyObIMH (aKTHUECKUMH OIITHMOKaMHU JHOO0
OTKAa3bIBACTCS OT OTBETOB Ha BOIIPOCHI.
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03.04.02 ®du3uka, HanpaBJIeHHOCTH (MPopHib) «PU3NKAa KOHIEHCHPOBAHHOTO COCTOSITHHUS
BemecTBay, ®OC mo aucuuninHe «@uU3nKa yriepoaHbIX MaTepuaioB», 2026 rog Hadopa,
o4Has ¢opma o0yueHHs

@DOoHJ OLEHOYHBIX CPeICTB AUCHUILIMHBI (MOAYJIS1) 0H00OpEeH U PeKOMEHI0BaH:

[IpopekTop mo yueOHoit paboTe yTBepKaAcHO 27.02.26 A.A. CanamaroB
Y4eHbIM coBeTOM (hn3HyYecKoro (akynprera
IIpoTokon 3acenanus Ne 05 ot 26.02.2026

IIpencenarens Yuenoro cosera
(usnueckoro dakynprera COTJIACOBaHO M.A. 3arpebun

3acenannem kadeapbl PU3NKH KOHAEHCHPOBAHHOTO COCTOSIHUS
[Tpotokon 3aceganus Ne 05 ot 17.02.2026

3asenyrouuit kadenpoit COrJacoBaHO B.Jl. ByuenbHukoB

ABTOpBI (COCTABUTEIHN) A.T'. ®aznmuTanHOBA

B.A. I'peminsikoB

CTpykTypa (pOHI0B OIIEHOUYHBIX CPEACTB COOTBETCTBYET NMpuKaly pekropa ®I'bOY BO «Ueal'V»
ot 27 centadps 2022 Ne573-1
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